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/PATENT COOPERATION T JVTY 

From the INTERNATIONAL BUREAU 



PPT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US DeDartment of Commerce 
United States Patent and Trademark 
Office, PCT 

ami ooutn uiarK riace noom 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
07 March 2001 (07.03.01) 




International application No. 
PCT/IB00/00706 


Applicant's or agent's file reference 
101672/PRS 


International filing date (day/month/year) 
08 May 2000 (08.05.00) 


Priority date (day/month/year) 
10 May 1999(10.05.99) 


Applicant 

BERGENWALL, Martin etal 



1 . The designated Office is hereby notified of its election made: 



X 



in the demand filed with the International Preliminary Examining Authority on: 
05 December 2000 (05.12.00) 

Q^J in a notice effecting later election filed with the International Bureau on: 



The electron 



XJ was 
| | was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Zakaria EL KHODARY 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



IB0000706 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treary. 




Fol^PRving Office use only 



TnTRrnnrinn,Tt Application No. 



International Filing Dar* 



Name of fffrft?v>r>g Office and "PCT International AppUcao* on" 



AppL'LTiuiS ui agcui*> file reference 
(ifdm'rv.ri) (\7 rhartmm mnrimitm) 



101672/FKS 



Box No. I TITLE OF INVENTION 
HEADER COMPRESSION 



Box No. II APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation, The address must include postal code and name of country. The country of the 
address indicated itt this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated belo**,) 

FIN-0251Q 
FirUAn* 


| [ This person is also inventor. 


Telephone No. 


tacswwie No. 


Teleprinter No. 


r Staw (tkat is, country) of nationality: 
Finland (FI) 


Staio frAar £r. country) of residence: 
Finland ( FT ) 


This person 1$ applicant |~| all designated r~~l all designated States except | ] the United Smtej . [~| ihc States indicated in 
for the purpose* pft 1 1 States [X 1 the United States of America | | of America only | J the Supplemental Box 


Box No. nj FWTOPJl APPUCaNT(S) AND/OR (TUETHTn) INVENTOR(5) 


Name and *ddr«5; (Family nqmv followed by grven name: for a legal entity, full official 
designation* P# adores? must IncWepostOl Code and name of country. The country of the 
a f*Wwit^^ ^et/telowj* a PP*fc Qnt ' s ^ af c0 ^ na 7J of residence if no State 

Nokia Networks Oy 

fin* 02510 JSspco 
Finland 


This person 1*5: 

| | applicant only 

[ y] applicant and inventor 

[H invenror only fljff/w check-box 
1 is marbta\ do not fill in below J 


Swtffrtf & country} of nationality: 
Finland ( FX 1 


$ tat* rt*flf a cou*o%j of residence: 
Finland 1 FT 1 


TOa f tfpon U applicant n all dqwgmtcvl P^l all designated Sora except Iwl me United Sates r~1 States tatfjeaif 6 \n 
w W yuiyo*« Vt, Vw4 3w*M 1 — 1 &* United Stain of America fc*J of America only 1 — 4 $upplerneJital Box 


fx"! further applicants w4tor (ftntw) icvenpis are indicate^ on a continuation sheet, 


B«xJ*MY Aq^rTTOKCO^IPN WRILSWTATrvX; OR ADDRESS FOR COKRmONPENC£ 





N*ni* Wt oddreoa: 



(family nomcfollowd by given name: far a legal entity, full official 
\jcsl$natiort> The address must Include postal code ana najtie ofcounoy.) 



9ia*K?SBY; ?J4lip Roy 
Whit* * Farror 

Hriitect Kingdom 



to 



T*l^plx©oc No. 
020 7331 7?29 



Fnr^»rntlr Nfn 

0?0 7931. 8CHQ 



Iciepntticr f«o. 
§955681 



Address for correspondence: Mark this checJc-box where no aoent or common representative ic/b^s been appointed and the 
space above b used inarend to Indicate a special addrcas to which Correspondence 3hould be 3cnt, 



. Form PCT/RO/lOi (first sheet) (Jujy 1998: reprint January 2000) 



See Indies to (he rtQ vest form 



Continuation of Box No-^QP FURTHER APPLICANT (S) AND/ OR (rURTK^^^TNTOR(S) 



If none of the fallowing sub-boxes is used, this sheet should not be included in the request. 



. . „ess: (Family name followed by given name: for a legal i 

destgnanon. The address must include postal code and name of country. 3 



Name and address: 



entity, Juil official 
The country of Che 

address indicated in Otis Box is the applicant s Staie (that is, country) of residence if no Stare 
of residence is indicaied below.) 

FI«YKT ; Patrik 

Nokia Networks oy 
Keilalahdentie 4 
FTM-n2.S10 EspOO 

Finland 



This person is: 

| | applicant only 

| x| applicant and inventor 

|~| inventor only fJj this check-box 
1—1 k marked, an nor /til in befow.) 



Finland ( FX ) 


Finland (FI) 


This person » applies nT [ I alt designated 1 I »H rlrsij&n^rf 5n»r« *»xrrpt r~y1 *r I.fnirrH Starr* i— I the $tac«g indicated in 
for the purpOECS of: | 1 States 1 1 rhr TJmrrH Sn>T-g of Amrrir* 1 A l nfAmmri only | [ the Supplemental Bo* 


Name and address: /Family name folded by men name: for g legal entity. Juli official 
fmgMttOn. ThtjMdresSmTXltftcka^ The country of the 
address Indicated k thh Box Is the appneanf s Staje (that u, country) of residence if no State 
nf rnsidenat £r Uldttared hefow) 

Start Phil if, fpunpy) of eailoftalliyj • J Slaw (that if. country) of 


This person is: 

|^ j appUcwt only 

4polica.u* u diu*c»iur 
a marked, 4o not JW m below.) 
residence: 


TVl pcnctl Ifi applicant n ill designated [ — 1 aO desienued States except r~| $te United States r~"1 the States Indicated in 
for th* pn™*e* nn j ) States | 1 the United Stwes of Amenca I | of America only | | the Supplements] Box 


Name and addnw/ZSmlft' namB plowed by given name; tor a legal entity, fill official 
designation, 7?te address must include postal code and name of country, pie country of the 
address indicated in this Box is th* applicant's State (that is, country) oTresidence if no 5ccre 
ofr&tjencevindieaieorbelow.) * 


This person Is: 

[ j *ppn>flpt only 

| j opplicunt end bvento? 

Invamor only ^*aek be* 
1 ' lsmi»UJ,4> not Jill in bthw.) 


$\m hhoi is, country) of najipnaliry: 


State (that is, county) of residence; 


7*1* penon 1* applicant n |H SealBnate* 1 — I a4 itelanatca states except r-\ we unite* 6iaies r"~n aje Stales indicate* m 
W wl pUiP059$ oft 1 1 Scatq t 1 fee United States or Amertca [ J of America only [ J in* Supplemental 8o* 


Nam* ajid addrwt /family mmifolfo'cd by st+cn name; for a 1ml *n&y t JUll official 
VCflptartOfu fhe (tydrcxsjtiuJl include postal code and name of cpu/r^y, pis cwntry of rh% 
Q j*£Q^* C( * t ^* VP?**** 11 '* S* 3 * 7 ft** 9 * wwipy) ofrfstaence If no -Share 


This parcon ia: 

Q applicant onhr 

m applicnnr and inventor 

1 1 inventof only (Ifthfs chi&'frj 


?^jff jW?f 4 "pt n>rton»IHy: 


State (that is. counpy) of i 


esjoanee: 


This parson b applicant r— | ail dwiguJisd f—*| alt Oc^t^njucO Smtcj cAvepi P** - ! tire Uufic4 3w^> i 1 iiic 9kuc> iudiwted in 

fbf thf purposes OH - ' 1 1 Slaw* | [ Jit Utiucil $l»Ua Of Aincm.-u t ) of AmfHca tnl/ L 1 tite 5u|>pl*ttiWMl Oo» 


[ . 1' Fuilbci appliuiiili uudAn (fuillici) jn»ciilOis u«c indicated on auotlici ioutlaiiation shece 



Form PCT/RO/101 (continuation shWei) (July tppg; reprifiT /snnary ?nnn> 



Sotes to the request form 



-4. 'J . •.• 



!•_»-».». •-> -* 



•UJ M o t.« / 1.1 



Bo.t No,V 



DESICi 



Sheet No. 



>N Of STATES 



The follows declinations are hereby mada under Rui© 1.9(a) (mark Ac applicable checkboxes; tu least one must be mjrk&f); 
Regional Parent 

AP AKIPO Parent GH Ghana. CM Gambia. KE Kxnyv L5 Lesotho, i\rw Malawi. Sudan, SL Siena Leone, SZ Swaziland. 
TZ United Republic of Tanzania, UC Uganda, ZW2imbab*x, and any other Stare which b a ConcracunH State of the Harare 
Protocol and of the PCT 

[2 EA Eurasian Patent AM Armenia. A2 Azerbaijan. BY Belarus, KG Kyrpyr^mn. K2 KaaaJchstan, WD Republic of Moldova. 
RURu^r^Federam^TJTajftss^ andmy ocherScate^hich baConcractlu^StaLcof tne Eurasian fatem 

Can vendor iild of die PCT ' "' w k 5 - 

EP Earn peon Patent: AT Austria. BE Belgium. CH and LI Switzerland anri Llcchtensreui, CY Cyprus de Germany 
DIC Denmark. ES Spain, FI Finland; FR France, CB United Kingdom, CR Greece, IE Ireland, IT Italy LU Liixem&aurz 
MC Monaco, J^L Netherlands. PTPortugal, 5E Sweden, and any ochcrScitc which isaConcracungScite ot the Hurooean Patent 
Convention and of the PCT v 

H OA OAPI Patenc BF Burkina Faso, BJ Benin, C7 Central African Republic, CC Con^o, CI Cote d'l-uire QVI Cameroon, 
CA Gabon, CN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Stf Senegal. TD Chad f G I oeo and any 
other Sate which is a member 3tace of OAPI and 3 Contacting State of the PCT (father kind of protection or treatment desired, 
specify on dotted line) [ 

fiutluuul Patent (if uiher kind of prvtc&tun or ircuvnent desired, specify on dotted line)'. 

0 A£ United Arab Emirates gj LR Liocria 

M AL Albania , M ,»,,,',,.,,. 1 1 ••»»••»•,.•. , (Q C$ 

El rvjyi Armenia ..»'..,; BIT 

3 AT Aw<rfc , , gj L fj 

H AU Australia ? 0 LV 

E! fiZ ATert?a{j9n fcj j, U 

0 BA Bosnia tad n*TOS*vin#. • . • . • * . , » gj ftfjj 

a RR Kartwirloc 0 WG Madagascar . 

Q3 Bulgaria . . , f RlMK TV Former Yugoslav Republic 9 f Mactdoaia 

H BR Braiil f , , f 

3 RY Rftlxm* . g MN Mc-neoU* 

3 C^. Canaa> fc| jyrw Malawi 

H CIiandLI 5w|B:crl4^4 VJ^tUehtewuin 5J MJC Mexico , 

hd nv r>(n* g HQ 

Costa *Ica Y. , , . . 3 NZ 



Lcjoth* 

Luxembourg 
Latvii 

Morocco 

Kepuoltc pt Moldova 



CWI Kepublte 
D^rn^rk 

&n 

M M Spain 

gq* 
Han 



si re 

a ft 

Q ru 

a so 

Ftolan4 ,,,,,,.,,.,11 , » . . E3 SI 

United K2nf dpin 
Grwii 

Owr^Ia MMM 
C^ana , 



New Zealand 
Poland 



BM 0*mh\* 
9 «H Croats 



MID 
git 

Q IS 



[ndanesfa 



B3 5K 

hdTJ 
Hw 

0 TH 

bd Tt 

G? VA 



Isra*! , , , „ f H TJC 



In^ , , 

KceUn4 

^«r» ^ V m,, 

fyW*** 1 * , . . , 



^ V3 



Romania 

Russian foderadoq . • , , . 

Sudan 

Swedeg 

5lov»m|a 

StovaJcia 

fUtra Laona , . 

TaJiW$r^i 

Turtaanlstan 

Twfc^ y. 

Trinidad and Tnba^o 

United ^cpunllc of Tananla 
Ufcraina 

Uganda . • 

United States of America . , 



Hepublfe of Korea . .. , 
KZ KazaWwn » • . * . » . • * . t . 

69 M( SdUnfca 



0 u* 
13 yw 



• t • » f » ! 



UrteWsw . 
Yicrttwtl , 

South A4iR 

Cback-boxe?r rrt^rvrd fof H*il??mrf«3 States T*t||?C|| hffvg 
rvenmii party to tfet PCJ ift«r Iisua^ pf |h^«T 



f recauuonary Oestgnarloo Scatemenc In adoldon to rne totgtnabns'mada above. ch e applicant also makes under Kule 4.9(b) ail wfcigf 
designations which would be perm itted under the PCT exctrpr any ej=rignah*nn(s) indicated In die Supplemental Box as being ctClUCed 
from the scope of this statement. The applicant dactarea that those additional dejignanotu aix subject to confirms don and that rtny 
dofgnarJon which Is not , cooflrmed Oefbre the cxpuaooci of 15 monms from me prioriry date is dd be rr^rfed as withdrawn by the applicant 
ax the exptranOQ of thai dme JimiL (Canfirmancn (uuludinzJced must reach du£ nreiving Office firkin die f S^rnvsdt 6m Umir) 



Form PCT/RO/lOl (second sheet) {January 2000) 



Not** to the jBOvestJbrrn 



Ml XO:MM fAJL U£U /OJ1 ov«u r " Ot f IgJUJl/U^Z 



• Sheet Mo. ...4... J8?& 
Supplemental Sax is not used, this sheet should not b^^fea 



Supplemental Box Supplemental Sax is not used, this sheet should not b^^fadcd in the rcqucjt. 



1. If. in any of the Boxes, the space is insufficient 10 furnish all the information: in such case, writ* "Conrimmn'on of Box No, ... " 

findimta the m/mber of ' ho Box] nnd fjmish rhe information in the soma manner as required according to ihc captions of the Box in. which 
the spot a was insufficient in particular; 

(i) if more than two persons are involved as applicants and/or inventors and no "continuation sheet " is available: in such case., writ* 
'Continuation of Box No. HI'* and indicate for each additional person the same type nf infhrmntion as required in Box No. III. The 
coimrry of the address indicated in this Box is the applicant V State (that is, country) of residence if no State of residence is indicated 
below; 

(li) tf, in Box No. Uor m any of the sub-boxes of Box No. lU.the indication "The States indicated in the Supplemental Box" tc r WJW- 
in such case, write "Continuation of Box No. II" or "Continuation of Box No. Ill" or "Contimmrio* of Boxes No. Hand No. ill" 
(rs rhe case may be), indicate the name of the applicantfs) involved and, next to (each) such name. die State(s) (and/or. where 
applicable, ARIPO, Eurasian, European or OAPj patent) for the purposes of which the named pet son u applicant; 

(tii) if in Box No. H or in any of the sub-boxes of Box No. Ill, the inventor or the inventor/applicant is not inventor for the purpn*** 
of all designated States or for the purposes of the United States of America: in such ease, write "Co"^'miaTion of Box No. 71" or 
"Conrimrnria* of Box No. Ill" or "Contiruation of Boxes No. 11 and No. Ill" (as die case may be), indicate the name of the 
inventor(s) and, next to (each) such name, the Statcfs) (and/or, where applicable, A&IPO. Eurasian. £w opewi or OAPi patent) for 
the pujposes of which die named pet son is inventor, 

(iv) if, in addition to the agentfs) indicated in Box No. IV. there are further agents; in such case, write "Cnntinunrinn of Box No. IV" 
and indicate for each further agent the *ame type of information o* required *n Box No. IV: 

(v) if. in BoxNo. V t the name of any State (or OAPI) is accompanied by the bidication "yuiem yf addition, " or "certificate of addition. " 
ur if in Bus No. K ihz name of the United States of America Is accompanied by an Indication "continuation " or "continuation- 
in-part": in such case, write "Continuation of Box No. Y" and die name of each State involved (or OAPD. and after the name of 
each such State (or OAPI). the number of the parent title or parent application and the date nf grant nf the parent title or filing 
of the parent application: 

(vt) if, in Box No. VI, there art more titan tit/ ee eat Her ayyUcudonj whose priority is claimed: in such case, write Continuation of 
Box No, *7" and indicate for each additional earlier application the same type of information as required in Box No. VI: 

(vii) \f. in Box No. VT, the earlier application fir an ARTPO application- in wrh r^sf, write "Continuation of Box No. VI", specify the 
mtmber of the item corresponding to that earlier application and indicate at least one country parry to the Paris Convention for 
the Protection of Industrial Property or one Member of the World Trade Organization for which dtui curlier application was filed 

2. If, with regard to the precautionary designation statement contained in if ox No. V, the applicant wishes to exclude any State(sJ from 
rhe scope of mat statement: in such case, write "Designation^) excluded from precautionary designation statement" and in/lirnt* rh e 
name or two-letter code of each State so excluded. 

3. If the applicant claims, in respect of any designated Office, die bencfia of pfO+Lsio/u uf the nmlvriul lu w concerning non-prejudlctal 
JiscffSures ur exception* to luck of novelty: in such case. v*rite "Statement concerning non-prejudicial disclosures or exceptions to lack 
ofnqvplty " and furnish that statement below. 

Continuation of Box Wo, IV 
Agonte foptiywed 

rMMB»/ *ogar ( OT ) 
RIC5lAJip$j Bayld Jofin <C5) 

J*aiKXtfSi Peter Pavid cgbi 

X>KJW*j Vlxyl#U» Kvstnui* (SB) 
BAW*?l0f Jeffrey Nicholas (CT) 

STTCI j Kelda Camilla Karen <GB> 
tfBOBAHD; William Jplm (GB) 
«WV?W-BTON; Nicola (GB) 

ttlUUi wnri*copher Michael (GS) 

*l\ of t page wftite * ±'*rrer 
Si Doughty Street 
L©I\(9on WC1N 3T,.q 

wared Kingdom 
Tai: 020 7331 7929 
F*v» 020 7831 8040 

TqIwci 805500* 



Form PCT/RO/10I (supplemental sheer) (January 2000) 



S*e Notes to the re<pt**tfnrm 



Box No. VI PRJO 



Filing daic 
of earlier application 

(day/month/year) 



oljcci No. 



□ 

Further prion 



item (1) 

1 0 May 1 999 

(10.05.99) 



item (2) 

18 M*y 1 999 

(16.05.99) 



item (3) 



Number 
of earlier application 



9910797-1 



9911bbU . J 



are indicated in the Supplemental Box. 



Where earlier application is: 



rations} application: 
country 



GB 



GB 



regional application:* 
reoorta! Office 



International application: 
receiving Office 



nThc receiving Office i$ requested to prepare and transmit ro th« Intcmannnnl ftnrean a cemfiprl ropy 
of the earlier application^) (only tf the earlier application war filed \*ith the Office y*kieh for the 
purposes of the present International application Is the receiving Office) ideuaficU above as iicm(s); 

m Whexe ihe wliit Application is an AlUPO application, it is mandatory ro indicate >« the Supplemental Box at hast one country parry to 
Conventiun fur the FrvicKiivn vf htd^su lal Property Jor which that earlier application >-wj filed (Rule *. 1 0(b) /it)). See 5upplcu*cftul Du.\. 



0t£ Paris 



Box No- VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
(if two or more International JcovcAm^ Author hies are 
competent to carry out the Unemotional search, indicate 
the Authority chosen: the rwo*tetier code may be used) : 

ISA/ EP 



Request to osc results of earlier search; reference to that search (ifun eutlizi 
seurch has Leen Lurried vul by w requested from the International Searching Authority): 



pate (dayrmonth/year) 

18 August: 1999 



Number 

KS 103005 



Country (or regional Office) 
CB 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This inraraauonal application contains 
the following number ur sheets* 

request : 5 

description (excluding 

sequence listing pari) : 1 2 

claim* 3 

*b$tr»a| X \ 

drawings ; 3 

seojawt luring pin 
of dascriptfon 

Total nupiper of (beets : 2 3 



This unemotional application io nccompnnied by the itern(s) marked below; 

1 . O calculation sheet 

2. Q separate signed power of attorney 

3. g] copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

( • £3 P 1 * 0 " 1 ? documents) identified in Box Ko. VI as itcro(3)t 
0. f3 translation of international appHcarioa Into (language): 

7, Q jcparatc indications cer^ernin§ deposited microorganism or other biological material 
9« D nucleotide and/or amino acid sequence H*cin$ in computer readable form 
3. Q other (specify)'. 



Flgur* of $hf drvwtnp which 3 
should accompajjv 0e abstract; 


L*»&y*gc of fiUii^ of ibc >r» » • 1 
intenwtjonal application: fa n g ± i 3 n 


Rat U SlfiNATiniF, OF APPLICANT OR AGENT 



tor ro roc* sl$nftun> ptdkatt the name of the person itgnuy and the capacity in t*pc* the person signs (if such capacity is not obvious jtvm rtaao\% the request). 



SttftGSBY; Phtlip Roy Authorised Representative 



I. PfW or scmal^cjiptQf the purports 
iBlfmadopa! app Ifcarjnn: 

5 " f^werwIVtart nf actual receipt due to \&tr bu| 
lf*f ly r?ef l v H P«p*rf or drawing! eoinpl*««s3 
yurportod Wggggw application: 



For reeeivm$ Qftie* u*« only 



4# Patf pf timely If 5flpi©f required 

fprmripny wrier fCy Anfci« ftp): 



jattfluiionaj searching Authority fC A 1 
(if fro or more art competent); 



U Transmittal of scorch copy cjelayea 
urttjl searcft fee ft paid 



3. Prawlngi: 
|~j received: 

[") not jevelved; 



Dace of receipt of the record copy 
by the International Bureau: 



Foi lutciuatloual Bmcau use only 



Form PCT/RO/101 (last sheet) (July 1998, icprun Jaiuuujr 2000) 



5cc Nates to the reauvslform 



PATENT COOPERATE TREA 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
101672/PRS 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/IB00/00706 


International filing date (clay/month/year) 
08/05/2000 


Priority date (day/month/year) 
10/05/1999 


International Patent Classification (IPC) or national classification and IPC 
H04L29/06 


Applicant 

NOKIA NETWORKS OY et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

E This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 9 sheets. 



3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


Hi 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


El 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 



Date of submission of the demand 
05/12/2000 


Date of completion of this report ; 
10.08.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
ffffi D-80298 Munich 

C^ 7 Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 

Hamer, J (f ^ )) 
Telephone No. +49 89 2399 8827 N s2£«j£?" r 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/I BOO/00706 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 ,4,7-1 2 as originally filed 

2,2a,3,5,6,6a as received on 14/05/2001 with letter of 1 1/05/2001 

Claims, No.: 

1-15 as received on 1 4/05/2001 with letter of 1 1/05/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-15 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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V- Reasoned Statement 

1 . The subject-matter of claim 1 is concerned with a method for communicating a 
message over a data path using a packet protocol. Control data in the packet 
header are used for error detection which in turn can be used to request a 
retransmission of the packet if necessary. If few errors occur, the loss of 
bandwidth which large headers bring can be compensated for by using header 
compression which is based on the fact that many of the fields in the headers 
change very little from one to another. However, on a link with a high bit error rate, 
e.g. a cellular radio link, the bandwidth used to retransmit packets which are 
wrongly received can be greater than the bandwidth saved by compressing the 
headers in the first place. None of the available prior art documents deals with 
this problem. EP-A-0 616 455 is concerned with the segmenting of messages; the 
size of the segments depends on the quality of the link. WO 96 21984 A is 
generally concerned with header compression by transmitting only changes to the 
headers (see section 2 starting on page 376). The document DEGERMARK M 
ET AL: 'LOW-LOSS TCP/IP HEADER COMPRESSION FOR WIRELESS 
NETWORKS' WIRELESS NETWORKS, vol. 3, no. 5, 1 October 1997 (1997-10- 
01), pages 375-387, XP000728935 ISSN: 1022- 0038 is concerned with packet 
compression in a special radio link protocol. 

In claim 1 , a different approach is taken. In this method, the quality of the data 
path is measured and then, depending on this measurement, a data segment 
format is chosen. The available formats differ in the amount of control data 
present, i.e. in the compression of the header. The advantage of this is the header 
compression can be varied to take account of the transmission path quality, thus 
ensuring a better overall transmission rate. 

These features are found nowhere in the available prior art documents. As a 
result, the subject-matter of claim 1 involves an inventive step and claim 1 meets 
the requirements of Article 33(2) and (3) PCT. 
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2. The subject-matter of independent claim 15 is essentially the same as that of 
claim 1 , but expressed in terms of apparatus features of a communications 
system. Thus for the same reasons outlined above, claim 15 also meets the 
requirements of Articles 33(2) and (3) PCT. 

2. The subject-matter of dependent claims 2 to 14 includes features which further 
restricts the scope of claim 1 . As a result, these claims also meet the 
requirements of Articles 33(2) and (3) PCT. 

VII- Certain Defects 

The following deficiency is found in the application: 

The claims do not meet the requirements of Rule 6.2(b) PCT in that they do not contain 
reference signs. 
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The basic 40 byte header represents a significant proportion of the bandwidth 
used for the transmission. To address this high overhead a mechanism 
[RFCs 1144, 2507, 2508, 2509] for compression of TCP/IP headers has been 
developed. Using this mechanism the TCP/IP header can be compressed from 
40 to a minimum of 4 bytes. TCP/IP header compression [RFC1144] is today 
widely used in combination with PPP (point-to-point protocol) for dial-up links over 
modem and other low speed connections. 

The header compression mechanism is based on the fact that most of the fields in 
the TCP and IP headers are constant or change very little during the transmission 
of a message. For example, the source address and destination address are the 
same for all the packets of the message. To exploit this the header compression 
mechanism operates by transmitting the whole header only once, in the first 
packet of the message, and after that only the parts that have changed. The 
compression mechanism can be enhanced by not transmitting changes in the 
header that are obvious for both transmitter and receiver. Similar mechanisms 
have been proposed for UDP/IP and RTP/UDP/IP. 

EP 0 616 455 describes a computer network where messages are sent over the 
links between the computers in compressed, segmented form, the site of the 
segments being appropriate to the transmission characteristics of the link. 

WO 96/21984 describes a packet radio system which encapsulates data packets 
of external packet data networks by PPP and passes them through one or more 
sub-networks to a point which supports the protocol of the encapsulated data 
packet. A PPP packet is compressed before the encapsulation of a special radio 
link protocol by removing therefrom the unnecessary control fields. 

The TCP/IP header compression mechanism is an effective way to improve 
bandwidth efficiency for many point to point links, when the link is reliable and 
there are no errors. However, if the compressed headers are distorted due to 
errors in the transmission link then significant problems can arise. Because the 



14-05-2001 

id 



# 



AMENDED SHEET 



14-05-20Q1 IB 000000706 

# • 



2A 



compression mechanism operates by transmitting only the changes from one 
header to the next, if one header is received wrongly then that error propagates 
and affects the receiver's interpretation of succeeding compressed headers, 
destroying the integrity of those headers' packets. This means that those packets 
must to be re-transmitted. On a link in which there is a high BER (bit error rate), 
such as many cellular radio links, the bandwidth used to retransmit packets that 
have been wrongly received due to header compression can be greater than the 
bandwidth saved by sending the compressed headers. 
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There is provision for a gradual increase in the level of TCP/IP header 
compression on a link over time. Full headers are sent periodically, and the 
interval between the sending of a full header increases exponentially to an upper 
limit. (The upper limit exists so that the connection will eventually overcome even 
an undetected bit error in a compressed header). If an error is detected, using the 
received data at the TCP/IP protocol level, then the interval is reset to the 
minimum and then begins to increase again. 

Some high BER links run an error-checking retransmission protocol under the 
TCP/IP protocol to ensure that the TCP/IP protocol receives data intact and free 
from bit errors. However, the presence of an underlying retransmission protocol 
cannot be guaranteed - for example, in the proposed standard for the 
transmission of packet data over third-generation (UMTS) cellular systems the 
use of a layer 2 retransmission protocol is still uncertain. 

There is therefore a need for an improved method of header compression. 

According to one aspect of the present invention there is provided a method for 
communicating a message over a data path, the method comprising: forming a 
plurality of individual data segments together representing the message, each 
data segment having control data; transferring the data segments over the data 
path; characterised in that the quality of the data path is estimated such that the 
format of each data segment being selected from one of a plurality of available 
segment formats in dependence on the quality of the data path and wherein the 
available segment formats differ in the amount of control data that they include. 

Preferably the amount of control data is for example error check and/or correction 
data and/or data for other control purposes as set out above. There may be two 
or more available segment 
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The quality of the data path or a representative path may be estimated by any 
suitable measure, or by more than one measure. The quality of the data path or a 
representative path may be estimated by means of one or more of the following 
measures: signal to interference ratio, bit error rate, power loss over the path, 
required transmission power over the path, delay over the path. The quality of the 
data path may be estimated periodically. The quality of the data path is preferably 
estimated periodically so as to update the estimate of quality one or more times 
during the step of forming the plurality of individual data segments together 
representing the message 

The path may include a portion over which no bit error correction protocol is 
applied, e.g. a radio link over which there is no layer 2 protocol. The path may 
include a portion constituted by a radio link, e.g. a satellite or cellular telephony 
link. 

The data segments may be formed and/or transferred according to one or more of 
the following protocols: TCP, IP, UDP, RTP. 

Each packet preferably includes message data representing at least part of the 
message. Each of the available segment formats may have the same capacity to 
carry message data. 

The control data of each segment may include first control data (e.g. header data) 
for permitting detection and/or correction of errors in message data of the 
segment and/or for permitting control over the transmission and/or reception of 
the segment and second control data (e.g. header error check data) for permitting 
detection and/or correction of errors in the first control data. Preferably any 
available segment formats including greater amounts of first control data include 
greater amounts of second control data. 

According to a second aspect of the present invention there is provided a 
communication system for communicating a message over a data path, 
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comprising: data forming apparatus for forming a plurality of individual data 
segments together representing the message, each data segment having control 
data; data transfer apparatus capable of transmitting the data segments over the 
data path; characterised in having: path quality estimation apparatus for 
estimating the quality of the path and in the data forming apparatus the format of 
each data segment being selected from one of a plurality of available segment 
formats in dependence on the quality of the data path wherein the available 
segment formats differ in the amount of control data that they include. 

The present invention will now be described by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 shows a schematic diagram of a telecommunications system; 

Figure 2 shows a simplified protocol stack for transmission of data in the 
system of figure 1 ; and 

Figure 3 shows the structure of data packets. 

The telecommunications system of figure 1 comprises a cellular telephone system 
that is controlled by control apparatus indicated as 1. The control apparatus 
controls radio base stations 2, 3 which are capable of communicating with 
handset terminals 4, 5 by radio. The control apparatus is linked to a public 
service telephone network (PSTN) 6 and to packet-based networks 7 such as the 
internet. Terminals 8, 9 are linked directly to the networks 6, 7 respectively. 
Users of any of the terminals may communicate with the users of any of the other 
terminals by establishing a connection across the intervening equipment. 

Figure 2 shows a simplified protocol stack for a data connection between terminal 
4 and terminal 9 via base station 2. The data connection illustrated by figure 2 is 
the transmission of a message of data stored at the terminal 4 - for example a 
text message or data representing a photograph. To support this connection the 
TCP/IP protocol is run between the terminal 4 and the terminal 9; and below the 
TCP/IP protocol a layer 1 protocol is run between the terminal 4 and the base 
station 2. Accordingly, figure 1 shows that the terminal 4 includes TCP/IP 



AMENDED SHEET 



14 : 05-2Q01 IB 000000706 

6A 

processing apparatus 20 and layer 1 processing apparatus 21 , the base station 2 
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CLAIMS 



1. A method for communicating a message over a data path, the method 
comprising: 

forming a plurality of individual data segments together representing the 
message, each data segment having control data: 

transferring the data segments over the data path; 

characterised in that the quality of the data path is estimated and the 
format of each data segment is selected from one of a plurality of available 
segment formats in dependence on the quality of the data path and wherein the 
available segment formats differ in the amount of control data that thev include . 

2. A method as claimed in claim 1, wherein the method comprises selecting one 
or more segment formats that include a greater amount of control data 
increasingly when the indicated quality decreases. 

3. A method as claimed in claim 1 or 2, wherein the available segment formats 
include a first format including a first amount of control data and a second format 
including a second amount of control data, the second amount being less than the 
first amount, and wherein the method comprises selecting the first format with 
increasing frequency when the indicated quality of the link decreases. 

4. A method as claimed in any of claims 1 to 3, wherein the data segments are 
packets. 

5. A method as claimed in claim 4, wherein the control data is comprised in a 
header and/or trailer of each packet. 

6. A method as claimed in claim 5 as dependent on claim 3, wherein the first 
format is a format having a non-compressed header and the second format is a 
format having a compressed header. 
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7. A method as claimed in any preceding claim, wherein the quality of the data 
path is estimated by means of one or more of the following measures: signal to 
interference ratio, bit error rate, power loss over the path, required transmission 
power over the path, delay over the path. 

8. A method as claimed in any preceding claim, wherein the path includes a 
portion over which no bit error correction protocol is applied. 

9. A method as claimed in any preceding claim, wherein the path includes a 
portion constituted by a radio link. 

10. A method as claimed in any preceding claim, wherein the data segments are 
formed and transferred according to one or more of the following protocols: TCP, 
IP, UDP, RTP. 

11. A method as claimed in any of claims 1 to 10, wherein each packet includes 
message data representing at least part of the message. 

12. A method as claimed in claim 11, wherein the available segment formats do 
not differ in their ability to comprise message data. 

13. A method as claimed in claim 11 or 12, wherein the control data of each 
segment includes first control data for permitting control of the transmission and/or 
reception of the segment and second control data for permitting detection and/or 
correction of errors in the first control data. 

14. A method as claimed in claim 13, wherein the available segment formats 
including greater amounts of first control data include greater amounts of second 
control data. 

15. A communication system for communicating a message over a data path, 
comprising: 
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data forming apparatus for forming a plurality of individual data segments 
together representing the message, each data segment having control data : 

data transfer apparatus capable of transmitting the data segments over the 
data path; 

characterised in having: 

path quality estimation apparatus for estimating the quality of the path and 
in the data forming apparatus the format of each data segment being selected 
from one of a plurality of available segment formats in dependence on the quality 
of the data path wherein the available segment formats differ in the amount of 
control data that thev include . 
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(57) Abstract 

A method for communicating a message over a data path by means of data transfer apparatus capable of: transmitting the data over 
the data path, generating a representation of the data as received from the data path and generating an indication of the communication 
quality of the data path; the method comprising: forming a plurality of individual data segments together representing the message, the 
format of each data segment being selected from one of a plurality of available segment formats in dependence on the quality of the data 
path; transferring the segments over the data path by means of the data transfer apparatus; and combining the segments as received from 
the data transfer apparatus to form a representation of the message. 
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(57) Abstract 

A method for communicating a message over a data path by means of data transfer apparatus capable of: transmitting the data over 
the data path, generating a representation of the data as received from the data path and generating an indication of the communication 
quality of the data path; the method comprising: forming a plurality of individual data segments together representing the message, the 
format of each data segment being selected from one of a plurality of available segment formats in dependence on the quality of the data 
path; transferring the segments over the data path by means of the data transfer apparatus; and combining the segments as received from 
the data transfer apparatus to form a representation of the message. 
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The basic 40 byte header represents a significant proportion of the bandwidth 
used for the transmission. To address this high overhead a mechanism 
[RFCs 1144, 2507, 2508, 2509] for compression of TCP/IP headers has been 
developed. Using this mechanism the TCP/IP header can be compressed from 
40 to a minimum of 4 bytes. TCP/IP header compression [RFC1144] is today 
widely used in combination with PPP (point-to-point protocol) for dial-up links over 
modem and other low speed connections. 

The header compression mechanism is based on the fact that most of the fields in 
the TCP and IP headers are constant or change very little during the transmission 
of a message. For example, the source address and destination address are the 
same for all the packets of the message. To exploit this the header compression 
mechanism operates by transmitting the whole header only once, in the first 
packet of the message, and after that only the parts that have changed. The 
compression mechanism can be enhanced by not transmitting changes in the 
header that are obvious for both transmitter and receiver. Similar mechanisms 
have been proposed for UDP/IP and RTP/UDP/IP. 

The TCP/IP header compression mechanism is an effective way to improve 
bandwidth efficiency for many point to point links, when the link is reliable and 
there are no errors. However, if the compressed headers are distorted due to 
errors in the transmission link then significant problems can arise. Because the 
compression mechanism operates by transmitting only the changes from one 
header to the next, if one header is received wrongly then that error propagates 
and affects the receiver's interpretation of succeeding compressed headers, 
destroying the integrity of those headers' packets. This means that those packets 
must to be re-transmitted. On a link in which there is a high BER (bit error rate), 
such as many cellular radio links, the bandwidth used to retransmit packets that 
have been wrongly received due to header compression can be greater than the 
bandwidth saved by sending the compressed headers. 



WO 00/69139 
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There is provision for a gradual increase in the level of TCP/IP header 
compression on a link over time. Full headers are sent periodically, and the 
interval between the sending of a full header increases exponentially to an upper 
limit. (The upper limit exists so that the connection will eventually overcome even 
an undetected bit error in a compressed header). If an error is detected, using the 
received data at the TCP/IP protocol level, then the interval is reset to the 
minimum and then begins to increase again. 

Some high BER links run an error-checking retransmission protocol under the 
TCP/IP protocol to ensure that the TCP/IP protocol receives data intact and free 
from bit errors. However, the presence of an underlying retransmission protocol 
cannot be guaranteed - for example, in the proposed standard for the 
transmission of packet data over third-generation (UMTS) cellular systems the 
use of a layer 2 retransmission protocol is still uncertain. 

There is therefore a need for an improved method of header compression. 

According to one aspect of the present invention there is provided a method for 
communicating a message over a data path by means of data transfer apparatus 
capable of: transmitting the data over the data path, generating a representation 
of the data as received from the data path and generating an indication of the 
communication quality of the data path; the method comprising: forming a plurality 
of individual data segments together representing the message, the format of 
each data segment being selected from one of a plurality of available segment 
formats in dependence on the quality of the data path; transferring the segments 
over the data path by means of the data transfer apparatus; and combining the 
segments as received from the data transfer apparatus to form a representation of 
the message. 

Preferably the available segment formats differ in the amount of control data - e.g. 
error check and/or correction data and/or data for other control purposes as set 
out above - that they include. There may be two or more available segment 
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The quality of the data path or a representative path may be estimated by any 
suitable measure, or by more than one measure. The quality of the data path or a 
representative path may be estimated by means of one or more of the following 
measures: signal to interference ratio, bit error rate, power loss over the path, 
required transmission power over the path, delay over the path. The quality of the 
data path may be estimated periodically. The quality of the data path is preferably 
estimated periodically so as to update the estimate of quality one or more times 
during the step of forming the plurality of individual data segments together 
representing the message 

The path may include a portion over which no bit error correction protocol is 
applied, e.g. a radio link over which there is no layer 2 protocol. The path may 
include a portion constituted by a radio link, e.g. a satellite or cellular telephony 
link. 

The data segments may be formed and/or transferred according to one or more of 
the following protocols: TCP, IP, UDP, RTP. 

Each packet preferably includes message data representing at least part of the 
message. Each of the available segment formats may have the same capacity to 
carry message data. 

The control data of each segment may include first control data (e.g. header data) 
for permitting detection and/or correction of errors in message data of the 
segment and/or for permitting control over the transmission and/or reception of 
the segment and second control data (e.g. header error check data) for permitting 
detection and/or correction of errors in the first control data. Preferably any 
available segment formats including greater amounts of first control data include 
greater amounts of second control data. 

According to a second aspect of the present invention there is provided a 
communication system for communicating a message over a data path, 
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comprising: path quality estimation apparatus for estimating the quality of the 
path; data forming apparatus for forming a plurality of individual data segments 
together representing the message, the format of each data segment being 
selected from one of a plurality of available segment formats in dependence on 
the quality of the data path; and data transfer apparatus capable of transmitting 
the data over the data path. Preferred features of such a system may be 
analogous to those set out above in relation to the first aspect of the invention. 

The present invention will now be described by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 shows a schematic diagram of a telecommunications system; 

Figure 2 shows a simplified protocol stack for transmission of data in the 
system of figure 1; and 

Figure 3 shows the structure of data packets. 

The telecommunications system of figure 1 comprises a cellular telephone system 
that is controlled by control apparatus indicated as 1. The control apparatus 
controls radio base stations 2, 3 which are capable of communicating with 
handset terminals 4, 5 by radio. The control apparatus is linked to a public 
service telephone network (PSTN) 6 and to packet-based networks 7 such as the 
internet. Terminals 8, 9 are linked directly to the networks 6, 7 respectively. 
Users of any of the terminals may communicate with the users of any of the other 
terminals by establishing a connection across the intervening equipment. 

Figure 2 shows a simplified protocol stack for a data connection between terminal 
4 and terminal 9 via base station 2. The data connection illustrated by figure 2 is 
the transmission of a message of data stored at the terminal 4 - for example a 
text message or data representing a photograph. To support this connection the 
TCP/IP protocol is run between the terminal 4 and the terminal 9; and below the 
TCP/IP protocol a layer 1 protocol is run between the terminal 4 and the base 
station 2. Accordingly, figure 1 shows that the terminal 4 includes TCP/IP 
processing apparatus 20 and layer 1 processing apparatus 21, the base station 2 
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CLAIMS 

1 . A method for communicating a message over a data path by means of data 
transfer apparatus capable of: transmitting the data over the data path, generating 
a representation of the data as received from the data path and generating an 
indication of the communication quality of the data path; the method comprising: 

forming a plurality of individual data segments together representing the 
message, the format of each data segment being selected from one of a plurality 
of available segment formats in dependence on the quality of the data path; 

transferring the segments over the data path by means of the data transfer 
apparatus; and 

combining the segments as received from the data transfer apparatus to 
form a representation of the message. 

2. A method as claimed in any preceding claim, wherein the available segment 
formats differ in the amount of control data that they include. 

3. A method as claimed in claim 2, wherein the method comprises selecting one 
or more segment formats that include a greater amount of control data 
increasingly preferentially when the indicated quality decreases. 

4. A method as claimed in claim 2 or 3, wherein the available segment formats 
include a first format including a first amount of control data and a second format 
including a second amount of control data, the second amount being less than the 
first amount, and wherein the method comprises selecting the first format with 
increasing frequency when the indicated quality of the link decreases. 

5. A method as claimed in any of claims 2 to 4, wherein the data segments are 
packets. 

6. A method as claimed in claim 6, wherein the control data is comprised in a 
header and/or trailer of each packet. 
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7. A method as claimed in claim 6 as dependent on claim 4, wherein the first 
format is a format having a non-compressed header and the second format is a 
format having a compressed header. 

8. A method as claimed in any preceding claim, wherein the method comprises 
estimating the quality of the data path. 

9. A method as claimed in any preceding claim, wherein the quality of the data 
path is estimated by means of one or more of the following measures: signal to 
interference ratio, bit error rate, power loss over the path, required transmission 
power over the path, delay over the path. 

10. A method as claimed in any preceding claim, wherein the path includes a 
portion over which no bit error correction protocol is applied. 

11. A method as claimed in any preceding claim, wherein the path includes a 
portion constituted by a radio link. 

12. A method as claimed in any preceding claim, wherein the data segments are 
formed and transferred according to one or more of the following protocols: TCP, 
IP, UDP, RTP. 

13. A method as claimed in any of claims 2 to 12 as dependant directly or 
indirectly on claim 2, wherein each packet includes message data representing at 
least part of the message. 

14. A method as claimed in claim 13, wherein the available segment formats do 
not differ in their ability to comprise message data. 

15. A method as claimed in claim 13 or 14, wherein the control data of each 
segment includes first control data for permitting control of the transmission and/or 
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reception of the segment and second control data for permitting detection and/or 
correction of errors in the first control data. 

16. A method as claimed in claim 15, wherein the available segment formats 
including greater amounts of first control data include greater amounts of second 
control data. 

17. A communication system for communicating a message over a data path, 
comprising: 

path quality estimation apparatus for estimating the quality of the path; 

data forming apparatus for forming a plurality of individual data segments 
together representing the message, the format of each data segment being 
selected from one of a plurality of available segment formats in dependence on 
the quality of the data path; and 

data transfer apparatus capable of transmitting the data over the data path. 



